ABSTRACT
INTRODUCTION
Cardiovascular disease has become a global disease with 80% of the deaths occur in developing countries. 1 The major burden of death is due to Myocardial Infarction. The number of ACS patients has been increasing and leading to 700,000 premature deaths in China. 2 Increase in incidence of cardiovascular disease and mortality in china has been documented by Sino-MONICA (Monitoring Trends and Determinants in Cardiovascular Disease) study. 3 Acute coronary syndrome (ACS) is a spectrum of disease including Unstable Angina (UA), ST-elevation myocardial infarction (STEMI), non-ST-elevation myocardial infarction (NSTEMI).
Treatment of ACS, which include antiplatelet, beta blockers, Stains, Nitrates, ACEI/ ARB and revascularization, have improving outcomes in term of myocardial infarction, heart failure, and death. Antiplatelet, including aspirin which significantly reduces mortality in acute Myocardial infarction; 4 and its combination with clopidogrel, has shown 20 percent reduction in cardiovascular death, MI and stroke in both high and low risk patients with UA/NSTEMI. 5 Patient management strategies are specified according to severity and high mortality risk in ACS. 6 PCI has been the gold standard treatment for the acute STEMI, but thrombolytic are still used. Invasive and conservative medical management are two modes of treatment for NSTEMI and unstable angina [7] . According to patient perspective, functional status, symptoms burden and health related quality of life are the critical outcome. 8 So the long term outcome in the management of coronary artery disease has been predicted by their health status. 9 Clinical pathways or integrated care pathways, multidisciplinary management tool which are based on evidence -based medicine for certain group of patients with predictable clinical course. They also include different tasks and intervention, which are defined, optimized and sequenced by hour (emergency department), day (acute care), visit (homecare), and formally carried out by the professionals and specialist.
Even though, there are numerous evidence showing significant reduction in mortality and morbidity in the patients managed according to guidelines and risk stratification protocols; but the many hospitals are not able to confine with evidence based practice, leading to poor outcome. The purpose of the study was to analyze and evaluate the diagnosis and treatment of acute coronary syndrome after the implementation of clinical pathway, and to identify potential areas for improvement in ongoing clinical practice in our hospital.
MATERIALS AND METHODS

Study approval
All patients gave written and informed consent to participate in the study, which was undergone with the approval of the institutional review and ethical committee of Cardiology Department of third Xiangya Hospital, Central south university. Following ethical approval, permission of the execution of this study and access to the patients and their records were granted.
Methods
To collect the information from the patient, we adopt standard definition to classify ACS. Acute ST elevation myocardial infarction diagnosis was mainly based on typical chest pain persisting for > 30 min, ST-segment elevation of > 0.2 mV in > 2 contiguous leads on a standard 12-lead electrocardiogram and elevation of cardiac enzymes, cTroponin-I assay >0.15 ng/mL, and elevation of serum creatinine kinase (CK)-MB isoenzyme level to greater than twice the upper limit of the normal range; NSTEMI was defined when patient presented with suggestive Dhital et al, Journal of Chitwan Medical College 2018; 8(23) cardiac symptoms and/or ECG changes (e.g. ST segment depressions and/or T wave changes), and a positive troponin and CK-MB blood test.10 UA defined as when patients presented with suggestive cardiac symptoms, as defined by at least one of the following: new onset angina (<2 months) of at least Canadian Cardiovascular Society Classification (CCSC) class III, prolonged (>20 minutes) rest angina, recent (<2 months) worsening of angina, or angina that occurred within 2 weeks of a previous MI, and transient ST changes with negative cardiac enzyme test. 11 We set up a quality control team for clinical pathway for acute coronary syndrome. The data of the first consecutive 50 patients with the diagnosis of ACS was collected as baseline from our hospital since December 2009. By observing the clinical pathways for acute coronary syndrome issued by the Ministry of Health, we try to find gaps and area to be fulfilled and improved, and to develop suitable pathway for medical diagnosis and treatment in our hospital.
According to the modified clinical pathways, we continued to collect data of consecutive 50 patients with the diagnosis of ACS as the first group and compared with that of baseline group to find the potential areas of improvement, and then data of next 50 ACS patients was collected, which was compared with the baseline group. At last, with same procedure, patients in four groups, 50 in each, were recruited.
Pathways were implemented as flow-charts and/ or check-lists, maintained as part of the patients' medical record. Then the clinical data of our hospital and some tertiary hospitals of china were compared and analyzed. All data collection ended on December-2011.
All the patients were diagnosed or suspected cases of ACS according to ischemic symptoms; ECG changes (ST elevation and depression, new left bundle branch block, pathological Q wave development); elevation of cardiac enzymes, were included. A log of all consecutive patients was maintained.
Data collection
Data collected in Standard case report forms which included sociodemographic characteristics, risk factors, blood pressure, heart rate, ECG, cardiac enzymes, duration of hospital stay, TIMI risk score, time duration of onset of symptoms to hospital arrival, survival at hospital discharge, high risk patients, door-to-needle and balloon time, and final discharge diagnosis consistent with cardiac markers. Similarly, treatment modalities (thrombolysis, PCI, medical management) were collected from our as well as nationwide tertiary hospitals. Detailed interviews and chart abstraction to obtain their demographic, clinical, health status, treatment characteristics were done.
Statistical analysis
Clinical data were presented as mean + standard deviation (SD) or percentage. Binominal variables were analyzed by chi-square test (χ2). Kruskal-Wallis test was used to compare the TIMI risk score, door to needle and door to balloon time in five groups. Spearman's rank correlation coefficient test was used to test the correlation between TIMI risk score and invasive therapy (PCI). One sample t-test was used to compare the average hospital stay between baseline group and other four groups.
Results were considered significant at P<0.05. Data were analyzed with Statistical Package for the Social Sciences (SPSS) software package (16.0) for windows (SPSS Inc., Chicago, IL, USA).
RESULTS
Patient characteristics
Out of 250 patients, 192 (77%) were males, mean age 63 years, hypertension (55%), smoking (60%), diabetes (12%), dyslipidemia (12%),CAD (41%), myocardial infarction (12%), stroke (6%) and heart failure (5%). The mean creatinine level was 90 mg/dl. Mean systolic, diastolic blood pressure and heart rate were 128mmHg, 77mmHg, and 76 bpm respectively. Lipid profile are also mentioned in (table1). 
Table1. Baseline characteristics of the 250 patients
Comparison of general characteristics in different groups
Average length of hospital stay was longer in four groups (mean -11days) than baseline group (9.88 days) which was statistically significant (P= 0.000). Mean TIMI risk score of four group was also decreased when compare with baseline group (P= 0.043). Arrival of STEMI patients at hospital within 12 hours of onset of symptoms was also significantly higher in four groups (P= 0.000) when compared with baseline. Patients whose final discharge diagnosis was consistent with cardiac biomarkers was increased when compared with baseline group. (P= 0.000) (Table2).
The average numbers of high risk patients were 37 in baseline and 42 in four groups. There was not much difference in survival of patients at hospital discharge between the groups (P=0.307). The proportion of patients undergoing CAG/PCI was high (80.6%) in four groups but was not statistically significant when compared with baseline group (70.3%). Door-to-needle time was not significantly decreased in four groups than baseline group. Door-to-balloon time was quiet variant in all groups because there were less number of patients undergoing primary PCI in baseline and I groups (Table2).
Medical management
On admission and during discharge, use of aspirin and clopidogrel, statin, β-blocker, and ACEI in by ACS patients in four groups were higher but not statically significant when compared with baseline. Similarly, the standard optimal medical therapy (Aspirin + Clopidogrel +β-blocker + ACEI or ARB + Statin), during admission and discharge, was received by most of the patients in each group (table 3) Correlation between TIMI risk score and invasive therapy (PCI) There was negative correlation between TIMI risk score for (NSTEM/UA) patients and invasive therapy (PCI) (Correlation coefficient rs= -0.312, P= 0.003) (table 4) . Inverse relationship between baseline risk score and the intensity of investigations or intervention, indicating the patient having low TIMI risk score were more likely undergoing cardiac catheterization (PCI). 
Comparison of treatment modalities between Xiangya third hospital and tertiary hospitals of china
Use of clopidogrel (99.3%) and statin (98.7%) in ACS patients during admission was significantly higher (P= 0.000 and P= 0.002) respectively, when compared with other china's tertiary hospitals (Fig.8) . Doorto-needle time was shorter but door-to-balloon time was longer in our center compared with nationwide hospitals. Similarly, patients receiving β-Blocker, ACEI/ARB were also higher. The use of combination of drugs like antiplatelet, β-Blocker, ACEI/ARB, and stain was higher in Xiangya hospital compared with other nationwide tertiary hospitals (Table.5 ) . 
DISCUSSION
We observed after the implementation of clinical pathway the percentage of STEMI patients arriving within 12 hours of onset of symptoms was increased when compared to baseline group due to public awareness and quick transportation.
Drugs (Aspirin, ACEI/ARB, β-Blocker, statin) and its combination used by ACS patients were higher but not statically significant because of evidence based Practice. Most of the patients received all the drugs excluding some. The results were also consistent with other studies. 12 The use of clopidogrel and statin were significantly higher, similarly patients receiving β-Blocker, ACEI/ARB, and the combination of these two drugs with antiplatelet, β-Blocker, were also higher compared with other hospitals. Dual antiplatelet therapy was avoided those who were on warfarin, GI bleeding, and allergy to it. Door-to-needle time in this hospital was not significantly different when compared with baseline group. The large European studies were also limited to: first medical contact to fibrinolysis time was 30 to 110 minutes and first medical contact to primary PCI was between 60 to 177 minutes. 13 There was great variability in door-to-balloon time.
Door-to-needle time (45 minutes) was shorter than tertiary hospitals of china (61 minutes) because of presence of dedicated cardiologist. And there was increased in number of patients with significant reduction in reperfusion time in one of the European study.
14 Door-to-balloon time (128 minutes) was longer than tertiary hospitals (90 minutes) may be due financial problem of the patient and busy CATH LAB. Time frame of <90 minutes was only achieved by 75% of patients in United States brought to PCI centers. 15 The other study also have same result. 16 PCI in high risk patients was low due complication that made reluctant to invasive therapy. Other Europe and North American and national registries have same results. 17 Even though the number of high risk patients was higher but there was no significan t change in mortality due to following clinical pathways and practicing evidence-based medicine. Decrease in mortality with good and qualitative patient care has been seen in other studies.
Risk factors like age, male sex, smoking, and dyslipidemias were common and leads to ACS. 19 Similarly, hypertensions, diabetes mellitus type 2 leading risk factors for CAD, CKD, peripheral vascular disease, stroke, and have significant mortality and morbidity. 20 
CONCLUSION
Implementation of Clinical pathway may help to improve patient outcome with early invasive and medical therapy
